
CIB-22 EXAMPLE CALCULATION 

Part I: Calculation of tunnel effluent concentrations 

e Durationoftesting 
CB-22A = 20min CB-22D = 22min 
CB-22B = 21min CB-22E = 21min 
CB-22C = 21lmin CB-22F = 21mh 

CB-22 = 126min 

e Blank-corrected backup flter net weight: 
Tareweight = 2779.8 mg 
Final weight = 28511.0 mg 
Blank c o d o n  = 
Filter net weight = 
*Net weight constitutes PM-10 mass collected by effluent sampler 

Cyclone flow rate = 40 cfm = 1.13267 m3/min 

- 1.37 mg 
72.57 mg 

e 

Average effluent PM-10 concentration: 

= 0.508mg/m3 72.57 mg: 
1.13267 m3/min x 126 mm 

e Blankumected background filter net weight: 
Tare weight = 2740.7 mg 
Final weight = 2756.5 mg 
Blank ~rrection = -1.37 mg 
Filter net weight = 17.17 mg 
*Half of net weight assumed to be PM-10 mass collected h m  ambient air 
PM-10 mass collected = 8.585 mg 

e 
e 

lhckgro~nd PM-10 concentration: 

Duration of background sampling = 289 min 
Cyclone flow rate = 40 cfm = 1.13267 m3/min 

= 0.026mg/m3 8.585 mg 
1.13267 m3/min x 289 m h  

Net PM-10 corncentration (attributable to emissions from test area): 

0.508 mglm3 - 0.026 mg/m3 = 0.482 mglm3 

0 Cyclonecatch: 
Bag tare weight = 
Bag final weight = 
Bag net weight = 
*Sample collected inbagrepresents suspendedparticles greater- 10 p aerodynamic 
diameter 

3.6340 g 
3.6766 g 
0.0426 g = 42.6 mg 

Average effluent T!3P concentration: 

= 0.807mg/m3 72.57 mg + 42.6 mg 
11.113267 m3/min x 126 min 
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Calculation of erosion potentials 

e Average maximum Ap at tunnel centerline (CL) during test runs: 
CB-22A = 0.33 in. H D  
CB-22B = 0.36 in. Ha 
CB-22C = 027 in. H D  
CE22D = 025 in. HzO 
CB-22E = 025 in. HZO 
CB-22F = 023 in. H a  

028 in. H a  CB-22 - - 

0 Factor conversion of Ap to wind speed (mph): 
Average barometric pressure = 24.8 in. Hg 
Ambient temperature = 8 4 O F  

IR 
=50.69 84OF M59.3) 10*83 ( ( 24.8 in. Hg 

Maximum wind speed (mpb) ad tunnel CL 

50.69 x (0.28 ia H@)vz = 26.8 mph 

0 Tunnel CL height = 7.62 cm 

Equivalent maximum wind speed (mph) at PQ-m height: 

IOoOCm 26.8 mphx In 121 cm 
= 97.8mph 7.62 cm 

In I 2 l c m  

Corresponding friction velocity: 

26.8 mph x 0.4 
7.62 cm = 5.83 mph =260.6cm/s 

In 121cm 

0 Net PM-IO  mas^ collected: 
126 min 

7257 mg - (8585 mg x 289 )= 68.83 mg = 0.06883 g 
*Background mass time-weighted to emission sampler run time 

o Ratio of sampling extension area to intake nozzle area: 
Sampling extension i.d. = 7.874 in 
Intake nozzle i d  = 0.88 in 
Ratio = 80.08 

Sampling extension area = 48.69 in2 
Intake nozzle area = 0.608 in' 

o 

e 
Exposed test surface area dimensions = 4 ft x 6 in 
Area of ground surfhe sampled = 2 = 0.1858 m2 



PWlO erosion potentiayloss: 

0.06883 g x (80.08 x 85%) = 420 p/m2 
6 x 0.1858 m2 

*Si test areas sampled during CB-22 
+85% of the centerline wind speed is the average wind speed over the area of the 
sampling extension 

(0.06883 g + 0.0426 g) x (80.08 x 85%) = 6.80 g/mz 
6 x 0.1858 mz 

*Si test  area^ sampled' during CB-22 
*85% of the centerrme wind speed is the average wind speed over the area of the 
sampling extension 



Part RI: Calculation ob tunnel effluent Pu239 activity levells arpd concentmtio~ 

e Duration oftesting= 126 min 
e 

o 

e 
e 

Blankcorrected tunnel effluent PM-IO mass = 72.57 mg 
Duration of background sampling = 289 min 
Blankcorrected tunnel inlet PM-IO mass = 8.585 mg 
Tiweighted blank-ameckd tunnel inlet (background) PM-IO mass: - 

8.585 mg x 289 126min min =3.74mg 

Net tunnel' effluent PM-10 mass: 

72.57 mg - 3.74 mg = 68.83 mg 

e 

o 

Voltum of air sampled by emission samplc 
40 cfm x 126 min = 5040 ff = 142.7 m3 

Volume of air sampled by background sampler: 
40 cfh x289 min = 11560 ff = 327.3 m3 

& 68 83 m =0.482mg/m3 

e 
e 

T u ~ e l  effluent Pu239 activity = 0.174 dpm 
Tunnel inlet M 3 9  activity = 0.004 dpm 

Tunnel emuent Pu239 concentration: 

= 0.00055 pWm3 0.174 dpm/filter x 0.45 pCi/dpm 
142.7 m3/filter 

Tunnel inlet -9 concentration: 

= 0.0000055 pCi/m3 0.004 dpdfilter x 0.45 pCi/dpm 
327.3 m3/filter 

-9 concentratha attributed to BM-10 eroded from soil: 

0.00055 pCi/m3 - 0.0000055 pCi/m3 = O.OOO5445 pCi/m3 



Q 

Q Tunnel effluent TSP mass: 

e 

Tunnel effluent >PM-10 mass = 42.6 mg 

42.6 mg + 72.57 mg = 1 15.17 mg 
Blank-comcted tunnel inlet TSP mass = 17.17 mg 

Net tunnel effluent TSP mass: 

1185.17mg-7.49mg= 107.68 mg 

o 

o 

Volume of air sampled by emission sampler: 
40 cfm x 126 min = 5040 f? = 142.7 m3 

Volume of air sampled by background sampler: 
40chx289min= 11560ft3=327.3m3 

Net TSP concentration: 

107.68 m 
.* = 0.755 mg/m' 

e 
e 
0 

Tunnel effluent PM-IO Pu239 activity = 0.174 dpm 
Tunnel effluent >PM-lO Pu239 activity = 1.200 pCdg = 0.0012 pCi/mg 
Tunnel inlet TSP Pu239 activity = 0.004 clpm 

Tunnel effluent >PM-10 concentration: 

Tunnel effluent >PM-10 lPu239 concentration: 

0.0012 pCi/mg x 0.299 mg/m3 = 0.00036 pCi/m3 

Tunnel emuent TSP PIP239 concentration: 

0.00036 pCi/m3 + 0.00055 pCi/m3 = O.ooo91 pCi/m3 

Tunnel inlet 7" Pa1239 concentration: 

0.004 dpm/fiM x 0.45 pCi/dpm 
327.3 m3/filter 

= 0.0000055 pCihn3 

Pu239 oowemtration attributed to TSP eroded from soil: 

O.OOO9 1 pCi/m3 - 0.0000055 pCi/m3 = 0.0009045 pCi/m3 



Alternative Calculatiioaa 

e Duration of testing = 126 min 
0 Blank- tunnel effluent PM-10 mass = 72.57 mg = 0.07257 g 
o Duration of background1 sampling = 289 min 
0 Blank-wrrectedtunnelinletTSPmass= 17.17mg 
e Blank-correctedtunnel inlet PM-10 mass = 8.585 mg 
o Time-weighted blank-corrected tunnel1 inlet (background) PM- 10 mass: 

8.585 mg x 289 12' min min = 3.74 mg = 0.00374 g 

lNet tunnel effluent PM-10 mass: 

72.57 mg - 3.74 mg = 68.83 mg = 0.06883 g 

e 

0 

Volume of air sampled by emission sampler: 
40 cfm x 126 min = 5040 d = 142.7 m3 

Volume of air sampled by background sampler: 
40 cfinx289niin = 11560 & = 327.3 m3 

Net PM-PO emission concentration: 

68 83 m 
= 0.482 mg/m3 = O.OOO482 g/m3 

e 

e 
Tunnel effluent Pu239 activity = 0.174 dpm 
Tunnel inlet Pu239 activity = 0.004 dpm 

Tunnel effluent h239 activity: 

0.174 dpm x 0.45 pCi/dpm 
0.07257 g 

= 1.08 pC.g 

1 .08 pCVg x 0.07257 g = 0.078 pCi 

Tunnel inlet Pn339 activity: 

= O.lOpCi/g 0.004 dpdfilter x 0.45 pCi/dpm 
0.01717 g 

0.10 pCi/g x 0.00374 g = 0.000374 pCi 

Net -9 activity: 

0.078 pCi - 0.000374 pCi = 0.0776 pCi 

= 1.13 pCi/g 0.0776 pCi 
0.06883 g 

R~239 concentration attributed to IPM-10 eroded from soil: 

1.13 pCi/g x 0.000482 g/m3 = 0.00055 pWm3 



o 

o Tunnel effluent TSP mass: 

o Blankcorrectedtunnel inletTSPmass= 117.17mg=O.O1717g 
o 

Tunnel effluent >PM-IO mass = 42.6 mg = 0.0426 g 

42.6 mg + 72.57 mg = 11 15.17 mg 

Time-weighted blank-corrected tunnel inlet TSP mass: 

117.17 mg x 289 12' min = 7.49 mg = 0.00749 g 

Net tunnel effluent 'ISP m a s  

115.17 mg- 7.49 mg = 107.68 mg = 0.10768 g 

e 

o 

Volume of air sampled by emission sampler: 
40 cfin x 1126 min = 5040 ff = 142.7 m3 

Volume of air sampled by background sampler: 
4Ocfmx289min= 111560i?=327.3m3 

Net TSP concentration: 

107 68 m 
= 0.755 m&m3 = 0.000755 glm3 

o 

o 

Tunnel effluent PM-IO Pu239 activity = 0.174 dpm 
Tunnel effluent >PM-IO Pu239 actiity = 1200 pC2g 

T U Q ~  effluent TSP Pu239 activity: 

( 1200 pCVg x 0.0426 g) + 0.078 pCi = 0.129 pCi 

o Tunnel inlet TSP Pu239 activity = 0.004 dpm 

Tunnel inlet TSP Pu239 activity: 

0.004 dpdfilter x 0.45 pCVdpm = pC2g 
0.017117 g 

0.10 pCVg x 0.00749 g = 0.000749 pCi 

Net TSP Pu239 activity: 

0.129 pCi - 0.000749 pCi = 0.128 pCi 

= 1.189 pCdg 0.128 pCi 
0.10768 g 

Pa1239 concentration attributed to TSP eroded from soil: 

1.189 pCVg x 0.000755 glm3 = O.OOO90 pCVm3 


